eleveurs pastoralistes Est-Africains repondent aux defis sociaux, politiques et economiques par une plus grande diversification economique, comprenant l'agropastoralisme, les salaires 'a la titche, et une plus grande integration sur les marches. Ces changements ont pour resultat l'accroissement de la stratification econmique et sociale, la migration urbaine et l'appauvrissement de la nutrition chez les femmes et les enfants.
Over the past thirty years, East African livestock-keeping peoples have faced large challenges to their economies and traditional ways of life. In the savanna regions of southern Kenya and Tanzania, Maasai and other groups have lost land to expanding farming populations, private ranches, wheat estates, and the expansion of tourist game parks. National governments, lured by investments and aid from the international donor community, have increasingly privatized formerly communal lands, encouraging the expansion of export and local market agriculture including beef and dairy marketing. In the more arid regions of northern Kenya, northern Uganda, and southern Ethiopia, pastoral populations including Samburu, Pokot, Turkana, Rendille, Boran, and Karimojong have faced problems of drought and famine coupled with ethnic conflict and political insecurities, exacerbated by population growth and increased competition for range land and water resources. Interethnic fighting has increased in violence as automatic weapons from civil wars in Sudan, Ethiopia, and Somalia are increasingly acquired by pastoral tribesmen.
Despite these challenges, livestock pastoralism has been surprisingly resilient as pastoralists have shown a wide variety of adaptations to change, including periodic oscillation between pastoralism and farming, as well as hunting and gathering, and more recently, wage labor (Fratkin 1997; Little 1992; Spencer 1998 ). The future of East African pastoral societies is debated by a variety of actors including development and policy planners, social scientists, and pastoralist groups themselves. One view, articulated in the environmental journal Ambio (Steen 1994 ) and shared by many development planners and African governments, recommends abandoning pastoralism altogether and encouraging former herders to plant forage crops, cereals, and fodder to raise livestock in private and sedentary settings in order to better integrate into an urbanizing, market-based economy. An alternative view, articulated by some anthropologists and indigenous pastoralist associations, emphasizes the restoration and protection of traditional pastoral rights, including legal rights to water and pasture resources, guaranteed rights-of-way for herds to travel, rights to unhindered passage across international borders, recognition of pastoralist knowledge of water, pasture, and herd management, an end of propaganda to sedentarize, and the right to run their own local affairs (Baxter 1993 ; Hogg 1992; Maa Devel-opment Association 1996). A middle ground, which I share, proposes integrating pastoralist practices with contemporary realities of population growth, increased market integration, and the need to produce agricultural crops as well as livestock. Recommendations for improved economic integration include the promotion of grazing management schemes, fodder storage, improvement of water resources, veterinary improvements, and the development of banking and credit associations for pastoralists (Coppock 1993 ).
This article looks at particular problems faced by East African pastoral societies including demographic growth, land degradation, privatization of rangeland, urban migration, and political conflict. It focuses on three case examples of Maasai, Boran, and Rendille, and demonstrates the variety of social and economic strategies pursued by pastoralist populations in light of the increased pressures on their production systems.
Livestock-Keeping Peoples of East Africa
Africa contains one-half of the world's pastoral peoples; thirteen million Africans are predominately pastoral and another nine million are agro-pastoral, keeping large numbers of livestock while practicing agriculture (Galaty & Johnson 1990; Jahnke 1982) . Pastoralists are people whose livelihood depends mainly on the raising of domestic animals including cattle, camels, goats, sheep, and donkeys, which are used for milk, meat, transport, and trade. Pastoralists occupy savanna, semi-arid, or arid deserts where rain-fed agriculture is precarious, and they include well-known African populations such as Tuareg, Fulani (Fulbe, Peul), Bedouin, Somali, Nuer, and Maasai. Pastoralists typically occupy large tracts of communally shared land and utilize kinship ties for mutual herding and defense. Their herds are often large and in poor condition, but hardy enough to survive periodic drought and sparse vegetation. Many pastoralists practice some agriculture, particularly of maize, millet, or in Ethiopia, teff; they may also supplement their pastoral diets with wild plants, game, and fish. Some pastoral societies, such as the Tuareg of the western Sahara, engage in longdistance trade.
In East Africa, pastoralists occupy 70 percent of the total land of Kenya, 50 percent of Tanzania, and 40 percent of Uganda. But their populations are numerically small (fewer than 1.5 million of Kenya's 30 million, Tanzania's 35 million, and Uganda's 23 million people), and they find themselves politically disempowered and economically marginalized in national polities that are dominated by people from agricultural communities. Pastoralist groups of East Africa include cattle-keeping Maasai (300,000 in southern Kenya and 150,000 in northern Tanzania), Samburu (75,000), Turkana (200,000), Boran and Orma (75,000), and Karimojong, Dodoth, Teso, andJie peoples in Uganda (total about 200,000). Camel-keeping pas-toralists occupy the drier regions of northeastern Kenya, Southern Ethiopia, and Somalia and include Afro-Asiatic-speaking Gabra (25,000), Rendille (25,000), and pastoral Somali (about 1 million of Somalia's 6.5 million people). In addition, many agricultural groups in East Africa raise large herds of cattle, including Kalenjin speakers (Nandi, Kipsigi, Pokot) in western Kenya and Bantu-speaking BaAnkole in western Uganda and Tutsi in Rwanda and Burundi (see map, following page).
Diet and Nutrition
Unlike commercial ranchers who raise a limited number of animals solely for market offtake in confined areas, pastoralists rely on their herds for daily subsistence. Pastoralist diets consist of milk, meat, and blood obtained from their animals, and cereals either grown or obtained from trading their animals. Milk and milk products account for 60 to 65 percent of the dietary energy of Maasai, Turkana, and Rendille, consumed mainly in wet seasons, while meat (usually from goats and sheep), blood (tapped from living animals), and cereals are consumed as the dry season sets in and milk yields diminish (Galvin 1992; Sellen 1996) . Herds are typically 66 percent milk-providing females, while neutered males are raised for meat consumption and traditional and market exchange. There is considerable variation among pastoralists in livestock productivity, owing mainly to different ecological and environmental resources. Where Boran and Turkana of northern Kenya have an average of 3.5 to 3.7 TLUs per person (a tropical livestock unit equals 1 cow, 0.8 camel, and 11 goats and sheep), Maasai in Kenyan group ranches have 13.4 TLUs per person (Galvin et al. 1994 ). Larger herds imply larger offtake for trade; wealthier Maasai in group ranches sell over 12 percent of their cattle annually (Zaal & Dietz 1999) , while Turkana sell less than 4 percent of their herds, mainly small stock (Galvin et al. 1994 ). These animals are typically sold to purchase grains in the dry season, unfortunately a period during which their condition is poor and prices are low. Among all pastoralists, caloric intake is low, ranging from 1000 kcal per day among Maasai to 1400 kcal among Turkana. Pastoralists generally have low body mass indices (wt/ht2), reflecting chronic energy deficiencies (Galvin et al. 1994 ). Pastoralists also have deficiencies in iron and vitamins A and C, but their protein consumption is higher than that of most agriculturalists, with levels of 44.9 grams per person per day reported among Maasai (Sellen 1996) . Despite the nutritional hardships of pastoral diets, they are sufficient to allow pastoralists to survive in arid lands too marginal to support agriculture (Little & Leslie 1997) . Populations that abandon livestock-keeping for life in towns or farms often suffer worse nutritional hardships, particularly the loss of protein from milk and meat, resulting in greater malnutrition, especially for children (Nathan et al. 1996 
Mengistu.
During the 1960s and 1970s, Western aid and international development agencies initiated programs in East African countries to improve livestock production and market integration of pastoralists. A guiding philosophy of these programs was Garret Hardin's (1968) "tragedy of the commons," which held that traditional pastoral practices of individual owners utilizing communally shared pastures were wasteful and inherently degrading to the environment. Local governments were encouraged to curtail pastoral livestock production on communally held lands and promote private ranching of beef and dairy resources, as private landowners were assumed to better conserve their resources. As one World Bank consultant wrote, "As with crops, so with livestock, existing African methods differ little in essentials from those practiced from time immemorial, and lead to a combination of low yields and deterioration of the land" (quoted in Hodgson 1999:226). Whereas "ranching associations" and "group ranches" were initially encouraged by the United States Agency for International Development (USAID) among the Maasai of Tanzania and Kenya, by the 1980s privatization of the range into individual holdings was promoted as a solution to poverty and environmental degradation.
Traditional pastoral production demands mobility, the sine qua non of dryland cattle keeping, yet the actions of governments curtailed mobility through alienation of land, demarcation of grazing boundaries, and mechanization of bore holes, which encouraged pastoral sedentarization. Moreover, governments displaced local authority over range and water use, decreased effectiveness of sanctions, and facilitated manipulation by the wealthy and influential (Brokensha & Little 1988 (Hodgson 1999) .
Placing blame aside, we need to look at several recent developments that have contributed to pressures on pastoral production in East Africa:
1. Population Growth. Kenya, Tanzania, and Uganda have among the world's highest population growth rates (2.1 percent, 2.9 percent, and 2.9 percent annual increase, respectively), attributed to high total fertility rates (4.7 in Kenya, 5.6 in Tanzania, 6.9 in Uganda) coupled with declines in child mortality. (Fertility rates have been declining, however, and the rapid spread of HIV/AIDS has resulted in high mortality among young adults and declining life expectancies-48 years for males in Kenya, 52 in Tanza Although the "caloric terms of trade" (CToT) have declined in recent years with increasing maize prices (due to structural adjustment policies ending price supports), today one steer exchanged on the market can bring in four to six times the caloric worth of maize in drought years, and eight to seventeen times the amount in wet years (i.e., a steer with a consumable weight of 100 kg yielding 230,000 kcal sells for 8000 K. sh., buying approximately 800 kg of maize yielding 2,300,000 kcal). Milk sold enjoys a similar advantage to maize (six to ten times the value) in CToT (Zaal & Dietz 1999) .
Increased commoditization of the livestock economy has led to a growing polarization of pastoralists into haves and have-nots, particularly in Maasai areas that are close to urban markets. In the 01 Karkar group ranch in Kajiado District, Kenya, the top third of households in 1999 owned over thirty-five TLUs per person, mostly in cattle, while the bottom third had less than seven TLUs, mostly in small stock (Zaal & Dietz 1999 ). This economic differentiation is also occurring among Boran, Rendille, and other pastoralists becoming integrated into the market economy. While those households with large livestock herds remain committed to the pastoral economy, poor pastoralists either work for wealthier kinsmen, adopt agriculture, or migrate to towns in search of low-paying jobs, working as watchmen, maids or prostitutes (Fratkin 1998 The ability of Maasai to transfer land individually is a recent phenomenon. In traditional Maasai society, no individual "owned" grazing or water resources; all members of the oloshon (territorial section) shared land and water in a given area. Following independence, the Kenyan government began to allocate individual sections of land (usually those with the best pasture and permanent water) to influential members of the community in the belief that individual ranches would better contribute to the national livestock market and would set an example for other Maasai. But few Maasai benefited from the early privatization, nor did they keep their animals from grazing on the private ranches. In 1968, with support from USAID and the World Bank, Kenya proposed "group ranches" that conferred formal and legal land tenure on a community of co-residents. The Maasai in general accepted the group ranch concept as a way to prevent continuing agricultural encroachment on their land and to acquire legal tenure that would enable them to qualify for loans and the development of bore holes and cattle dips. In the 1980s, again with encouragement from the World Bank and its structural adjustment programs, Kenya titled much of the common land in the semi-arid regions to individual owners, usually in 5 to 10 hectare plots for small holders growing maize and other market crops. There has been a virtual stampede of land claims, especially in the Maasai areas of Kajiado and Narok Districts, as farmers as well as Maasai themselves rush to claim title to some land, lest they lose it all. The process of privatizing land in individual hands has led to permanent loss of common grazing lands through sales to non-Maasai and commercial ventures (Galaty 1992) .
In Tanzania Throughout the 1980s and 1990s, Boran adopted farming and increasingly demarcated and privatized formerly communal lands. On the Kenya Ethiopian border, 200 km2 of land has been enclosed for farming, with millet, maize, and teff raised for fodder, home consumption, and sale (Oba 1990 ).
Following a seven-year project among Boran of southern Ethiopia, the International Livestock Center for Africa (ILCA) concluded that human populations were growing faster than livestock, whose reproductive and dairy productivity were declining due to increasing competition for forage. The ILCA predicted in 1993 that in the absence of any development intervention, the Boran would face increasing food energy deficits approaching declines of 60 percent by the end of the century, leading in turn to permanent and expanding efforts to cultivate, increased offtake of cattle to buy grain, increased out-migration of young men leading to key labor shortages, increased wealth stratification, a growing population of periurban poor dependent on dairy sales for survival, and, significantly, decline in the maintenance of traditional rights and responsibilities (Coppock 1993 Under British colonial rule, northern Kenyan pastoralists including Rendille, Samburu, Turkana, and Boran were confined to specific "tribal grazing areas" and prohibited from moving onto another group's lands. Many older Rendille today assert that the colonial boundary controls reduced the raiding and periodic killings over water and pasture, events which have reemerged today. Nevertheless, the Rendille herding range was reduced from 57,600 km2 to 8,000 km2, while the human population grew from about 8,000 to 13,000 between 1960 and 1980 (Sobania 1988) . Recently we published results recording anthropometrics, nutrition, and morbidity data for children and their mothers at three of the five study sites: Korr, Ngrunit, and Lewogoso (Fratkin et al. 1999 ). These constitute cross-sectional data gathered at the same point of the annual cycle over three years and include both "normal" years of about 500 mm of rain and a "drought" year during which total rainfall was less than 250 mm. The lack of rainfall translates into decreased forage production, reduced milk production, and low levels of fat and protein consumption at a time of increased human activity associated with longer distances to take animals to find graze and water.
It was our working hypothesis that commoditization or agriculture under sedentary conditions would alleviate drought stress by providing a more consistent diet through purchases or production of grain. We were wrong. We calculated the percentage of children who were malnourished, defined as falling below two negative standard deviations from the median values of the reference population for the World Health Organization (1983) reference standards for the age-independent measurement of weight-for-height. Results show far fewer cases of child malnutrition in the nomadic pastoral Ariaal community of Lewogoso than in any of the other, sedentary communities.
As shown in the table above, all sedentary communities (Karare, Songa, Korr, and Ngrunit) show far higher levels of malnutrition than the pastoral community of Lewogoso. There were no significant differences among communities with respect to morbidity data, represented by maternal reports of the number of days their children were ill with respiratory infections, fevers, and/or diarrhea in the past two weeks. What clearly dif-ferentiates the nomadic from the sedentary communities is the higher consumption of milk; children in Lewogoso consumed on average over ten times the amount of milk (3.2 versus 0.3 cups) consumed by children in the agricultural community of Songa.
We interpret these results as showing that even in a drought year, access to their camel herds provides nomadic Rendille children with ample amounts of protein-rich milk in order to continue satisfactory rates of growth. In contrast, children's diet in sedentary Rendille communities reflects the separation of households from their livestock, which are herded at some distance from these centers. Although containing adequate carbohydrates and fats, children's diets in the sedentary communities are uniformly poor in protein, and consequently the children fail to maintain adequate growth. Rather than showing the expected improvement with sedentarization, child nutrition and growth patterns are worse in comparison with the pastoral communities subsisting on livestock products.
Conclusion and Recommendations
East African pastoralists face major problems of land loss and restrictions brought about by demographic pressures of growing populations (of farmers, herders, domestic livestock, and wildlife), expansion of commercial ranches, wheat estates, and game parks, and increased political insecurity and ethnic conflict. Among Maasai, land loss and increased commercial activity has led to an increased polarization between rich and poor pastoralists, with a wealthy few able to purchase land titles and cattle, and many poor and landless Maasai ending up as herding laborers or migrants to urban areas. In the more arid regions of northern Kenya, Uganda, and southern Ethiopia, pastoral populations such as the Boran and Rendille face increased ethnic conflict and competition for pasture, water, and farmlands. Nevertheless, these northern pastoralists are following in the direction of the Maasai toward increased agro-pastoralism, commoditization of their economy, and sedentarization.
Our studies of the Rendille demonstrate that the settling of pastoralists leads to declines in women and children's health and nutrition, even with the adoption of agriculture. On a positive side, the growth of farms and towns provides an outlet for population growth in the pastoral areas, as well as a market source for increased livestock offtake, which helps conserve pastoral resources and provide regular calories in grains. In addition, there are benefits of sedentarization, including access to health care, famine relief foods, educational opportunities, and police protection, all of which provide physical security against famine and conflict.
Despite its risks, livestock pastoralism continues to offer a viable food production strategy for people living in arid regions of Africa. While many pastoralists are adopting cultivation and settling in or near towns, the majority of pastoralists among Maasai, Boran, and Rendille continue to subsist on traditional pastoral production of their livestock herds. Development agencies and national governments should seek ways to improve pastoralist production that build on pastoralists' knowledge and practices. In particular, this means ensuring access to widely held pastures, improving market conditions for livestock, and acknowledging the importance of cultivation to pastoral livelihoods.
The International Centre on Livestock in Africa (Coppock 1993) recommends several concrete measures for improving pastoral production:
1. Promotion of grazing management schemes tailored to meet needs of specific communities 2. Forage production and storage for local grasses 3. Improved management of cultivated fields 4. Improved availability and distribution of veterinary medicines 5. Promotion of herd diversification to include more small stock and camels 6. Promotion of local grain storage funded by livestock sales 7. Improvement of water resources through construction of wells and ponds, with heavy machinery paid for by community livestock sales 8. Access to foreign exchange to support acquisition of fuel, spare parts, chemicals and veterinary inputs 9. Allocation of appropriate sites to be used for sustainable cultivation and charcoal production 10. Risk management of livestock in the form of simple savings accounts and employment on public works projects during droughts 11. The creation of reasonably staffed and equipped range development offices To these I would add that pastoralists must be assured their legal rights to, and protection of, their communally shared resources. Included in this should be an accommodation with wildlife interests, allowing pastoralists access to customary resources located within national game parks as well as benefits from the tourism revenues accrued by these parks (Western 1994 ). Finally, pastoralists should not be treated as a monolithic cultural type opposed to cultivation, as agriculture has historically played a crucial role in providing grains during periods of low livestock productivity. Livestock pastoralism remains an important adaptation to the grasslands of East Africa; the ability of pastoralists to survive in the future depends on the actions of national governments as well as the agency of pastoral peoples and their advocates.
